






solid support in ultrasensitive assays. The criteria for judging
is that they have little or no background noise in terms of non
specifically bound fluorescent sf-nal-packets and they are hydro-
philic enough to prevent dematuration of AChE. Polycarbonate, poly-
acrylamide, plexiglass, nylon 66 film, paraformaldehyde and mylar
(terpthalate polyester) all show high backgrounds and are quite
hydrophobic. To date the most promising solid supports for long
term ultrasensitive detection appear to be a product by 314 which
is agarose coated mylar and matt mylar which is a mylar with a
frosted surface. These surfaces together with other products which
are yet to be tested will be intensively studied in the second and
third year of our contract.

6. Production of fluorescent loaded antibody signal packets

We have chosen for our initial evaluation of signal pickets, small
(0.5-1 um diameter) fluorescent microspheres provided by Covelent
Technology Corporation. The spheres that we are using at this time
are designated NX and bind to primary amine groups of any protein.
A wide variety of beads with various binding affinities are avail-
able. Two critical factors are important in selecting signal packets.
First, when the beads are interacted with a solid support surface which
is coupled to a protein trapping agent there should be little or no
non specific binding. Secondly, the beads must have the proper char-
acteristics such that when they are specifically bound they are not
removed by the washing procedures.

Our research thus far indicates that the covaspheres satisfy both of

these requirements when proper measures are taken to eliminate noise.
In addition, covaspheres are available in a variety of surfaces which
can be easily bound to proteins. Two surfaces have been found that
have low noise characteristics with regard to covaspheres. The best
surfaces are matt mylar and agarose coated mylar whih give non specific
binding counts estimated at less than 8 beads per cm4. This level is
achieved on a surface untreated with blocking protein and washed with
phosphate buffered saline rather than dissociating agents. Thus,
improvements can be made with these surfaces with relative ease. At
present we are using the polystyrene surface to begin work on binding
covaspheres specifically to the surface through a high affinity linkage.
While the iolystyrene surface does have a high non specific binding 600
spheres/cm the system can be used to test for specific bonding and

\stability of bonds to washing procedures.

7. Initial evaluation of concept feasibility .....-

To evaluate our approach to ultrasensitive detection several elements must
be considered. The most important element in our scheme of detection is
the ability to produce monoclonal antibodies, particularly to the deter-
minate specific for the complex between the hapten and trapping agent.
We have been quite successful in producing monoclonal antibodies. In the
last month we have isolated over 90 hybridomas producing mouse imunoglobul
with at least 15 of these clones active against AChE-DFP conjugate. We
do not know yet if one of these clones is active against the conjugate
determinant, however, success in this is determined in large part by the
efficiency wi.th which hybridomas with specificity toward the antigen can
be produced. Considering the rate at which we now produce monoclonals it
is reasonable to expect success by July 1, 1983. Of course, the effort



to Isolate monoclonals will continue through the second year of the contract
so that several monoclonals specific for the AChE-DFP conjugate may be isolated

Another Important element in developing an ultrasensitive assay is
to produce signal packets with appropriate fluorescent signal character-
istics and the ability to find antibody. In addition, characteristics
of low non specific binding to solid substrates and the ability to
link to a solid substrate with specific binding that is stable to
various washing procedures are important considerations in selecting
signal packets.

We were very fortunate that Covaspheres, a new product of the Covelant
Technology Corporation were being developed shortly before we began
work. These beads have a very strong fluorescent signal and very
little fading which gives excellent counting characteristics with a
microscope at only 100 magnification. In addition, these spheres
can be obtained with a variety of activated surfaces that bind anti-
body covelently. Using these beads we were able to demonstrate their
feasibility as signal packets. The availability of these beads has
enabled us to do some preliminary investigation of low noise factors
and specific binding to solid substrates which is scheduled to be done
in the second year of our contract. All early indications are that
Covaspheres will work well in an ultrasensitive assay. While many
other factors contribute to the success of our project the ability
to make the appropriate antibody and utilize fluorescent signal
packets are the most crucial. Our success with the Covaspheres to-
gether with our ability to produce monoclonal antibodies against
the AChE-DFP antigen certainly indicate that our approach to ultra-
sensitive detection is feasible.

II. CHANGE IN KEY PERSONNEL

Because of the University's budget difficulties Or. Dean's percent contri-
bution to this project as well as his reimbursement was increased from 60%
to 90% to more accurately reflect his actual contribution.

I1. FISCAL STATUS REPORT

Please see enclosed report.
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